The compatibility between the needed structural designed dimensions of the irrigation works and the dimensions of the water stream or the canal in which the irrigation work will be located has a great importance from more than one point of view. As it is well known, the main aim of the designer of such works is to reach the optimum design for maximum performance efficiency with economical cost, and minimize negative technical impacts that may be harmful to the safety of the whole work. Since the complete suitability between the obtained designed dimensions of the different construction elements of the work, and the original properties and dimensions of the canal in which the work will be constructed, is rarely occurring. The designer always has to make some changes in the original engineering properties and dimensions of canals, such as bed width, bed level, and/or inside side slope, to reach the needed suitable compatibility between the structural design and the natural original canal cross section. For the economical purposes, the design always needs less width of the work, than the width of the bed of the original stream cross section, so a contraction may be needed where the work will be constructed; the literature indicated that, such a contraction must not be less than 0.6 of the original bed width. That contraction, of course, has a direct impact on the different hydraulic parameters, such as water depth, velocity, and flow regime in the location of the work. Changes of such hydraulic parameters may exceed their safe permissible values, and so the whole structure may face some dangerous situations, which must be overcome. In this paper, we present a technical survey of the previous research concerning canal width contraction, with the needed technical comments, and comparisons as a logical approach for a master-thesis under the same title.
INTRODUCTION
Avoiding the impact of any negative hydraulic effects of constructing any irrigation structure across water streams needs some appropriateness between the geometry and the dimensions of the structure and the dimensions of the original water stream cross section, such as bed width and bed level. This appropriateness insures perfect hydraulic performance of the structure and minimum costs of construction.
The designer of irrigation structures knows that it is undesirable to construct a structure having a total width more than the width of the water stream bed to avoid the water velocity decrease through the structure which causes undesirable sediments in the entrance of the structure. So the literature recommends the total width of the structure should not exceed the original water stream bed width and not less than 0.6 of it (Egyptian code of water resources and irrigation works, 2003) .
The present study aims to investigate the influence of different contraction ratios of the water stream in the location of the construction on different hydraulic parameters, aiming to achieve the optimum contraction ratio, which gives a perfect performance without any expected harmful impacts which may affect the safety of the structure.
LITERATURE REVIEW
Transitions are supplied to reduce the head loss and the maintenance cost. There are three types of transitions such as horizontal transitions, vertical transitions and compound transitions. Horizontal transitions may be an expansion or contraction, sudden or gradual in channel width. Vertical transitions may be hump or sump, sudden or gradual in the bed level. Compound transitions include both of horizontal transitions and vertical transitions. This paper focuses on the width contraction which considered as a horizontal transition. The literature includes important main points concerning our topic such as the limitation of canal width contraction, the width contraction as one of the open channel problems and the effect of canal width contraction on the different hydraulic parameters.
Limiting Contraction Ratio
Henderson (1966( studied the limiting contraction ratio (σ) which is the ratio of contraction width bc to the upstream channel width b1 (σ = bc / b1), or downstream channel width b2 (σ = bc / b2), that produces critical flow at the contraction in a rectangular channel as shown in figure (1). He concluded that the ratio (σ) may be calculated in two ways: by using the energy balance between the upstream and the critical contraction sections, or by using a momentum balance between the critical contraction and downstream sections. 
Effect of Width Contraction on the Hydraulic Characteristics
As it was mentioned before, the width contraction has a main effect on different hydraulic parameters in the location of the irrigation work. The following constructed table shows a comparison for the previous researches concerning the effects of the width contraction on the different hydraulic parameters: Table ( increases with the decrease of the contraction ratio (r).
Negm (2001)
Flow characteristics at asymmetric sudden contraction  Lower contraction ratios produce more backed up depth ratio.  Lower contraction ratios produce more loss of energy.  Higher contraction ratios produce larger values of the discharge coefficient (C d ).
Negm et al. (2003)
Energy loss due to sudden contraction through transition length in sloped open channels  The energy loss increases with the decrease of the contraction ratio (r).
Mohamed et al. (2016)
The effect of erodible bed on backwater rise due to bridge piers only in case of sub critical flow  The back water rise values decrease gradually with the increase of the contraction ratio (r).
Attia & Ibrahim (2000)
A study of the effect of channel contraction on turbulence characteristics using Laser Doppler Velocimetry  The turbulence intensities just upstream of the contraction are higher for smaller contraction ratios than for bigger one.
 Within the transition, the turbulence intensities are increased with decreasing contraction ratio and they are larger in the downstream expansion for smaller contractions.
Nashta & Gard (1988)
Subcritical flow in rigid-bed open channel expansions  For expansion ratio higher than 1.5 (e ), the flow is asymmetric.
 The velocity distribution tends to be uniform as (x/z) increases (z = (B-b) / 2). From the above constructed table it is clear that the canal width contraction significantly affects the different hydraulic parameters. The protected length, energy loss, turbulence intensity and the back water rise were increased with the decrease of the contraction ratio, while the discharge coefficient (Cd) was increased with the increase of the contraction ratio.
Also, it was noticed that none of the previous authors considered the limit of canal width contraction in their studies, and the impact of this limitation on the different hydraulic parameters.Few number of authors, studied the effect of canal width contraction on the water depth and Froude number.
Effect of Width Contraction on the Local Scour
Another important parameter related to canal width contraction is the scour depth. Local scour is a very important topic for designing hydraulic structures due to its direct impact on the safety of the hydraulic structure as a scour hole is formed which may cause damage or complete failure of these structures. Scour may occur around piers, abutments and other hydraulic structures obstructing the flow. The scour depth, of course, is affected by the channel width change. The following constructed table shows a comparison for the different researches related to this topic:  Expansion ratio equal to 1.54 (e = 1.54) shows the smallest relative depth of scour at smaller Froude number (Fr), for higher Froude number (Fr), expansion ratio equal to 2 (e = 2.0) produces smaller relative scour depth.
Nashta et al. (1987)
Subcritical flow in open channel expansions with movable bed  The biggest value of the maximum scour depth is related to the expansion ratio )e) and Froude number (Fr).
 The scour depth along the centerline varies with ) x/xo).
Negm et al. (2002)
The effect  The water surface elevation lowered greatly at the contraction section before scour started with a sudden increase in velocity.
From the table it is obvious that the scour depth is affected directly by the channel width change. The width expansion causes larger scour depth. The scour depth increases with the decrease in width contraction of the channel.
It's worth mentioning also that, many authors studied the local scour at the contraction section , while few of them, studied the scour downstream this contraction section.
THEORETICAL APPROACH
The following figure (2) shows a definition sketch of the phenomenon under study:
Fig. 1. Definition sketch of the introduced model
The general relationship of the variables may be written as:
(1) Using theorem with 3 repeating variables , v1 and y1, the relationship of the variables turned to the following form:
Where , and
The effect of Reynolds number (Re) can be neglected and also the effect of the density ratio is excluded because only one fluid and one soil type are used during the course of experiments so the equation becomes as follows:
The study aims to know the effect of width contraction on the various hydraulic parameters as follows: 1. Water depth (4)
Froude number

Total energy loss
4. Scour depth (7)
PROGRAM OF EXPERIMENTAL WORK
On the base of the results, and conclusions obtained from the above mentioned comparative study, our experiments will be carried out in the irrigation and hydraulic laboratory of the Civil Department, Faculty of Engineering, Assiut University, Egypt. A horizontal channel of trapezoidal cross-section of 18.5 m long, 0.84 m bottom width, 0.55 m depth and side slope 1:1, will be used. Six contraction models of painted timber will be prepared, and used with different contraction ratios ranging from 0.4 to 0.9, in addition to the case of no contraction as a reference.
CONCLUSION
From the above reviewing comparative study, the following main points can be concluded:  The width contraction ratio must be limited according to the principals of critical flow with the introduced equations (table (1)).  The contraction in channel bed width, is of great impact on the properties of the hydraulic performance of the flow, such as velocity, heading up, energy loss, discharge coefficient, protected length, and turbulence intensities, as follows: 1. The protected length increases with the decrease of the contraction ratio. 2. Smaller contraction ratios produce more energy loss. 3. Higher contraction ratios produce larger values of the discharge coefficient (Cd). 4. The turbulence intensities just upstream of the contraction are higher for smaller contraction ratios than for bigger one. Within the transition, the turbulence intensities increase with decreasing contraction ratio and they are larger in the downstream expansion for smaller contractions. 5. The back water rise values decrease gradually with the increase of contraction ratio.  The scour depth increased with a decrease in contracted width of channel.  From the literature, it was noticed that no one takes the limits of width contraction into consideration and the impact of the limiting contraction ratio on the different hydraulic parameters.  Little research studied the effect of canal width contraction on the water depth and Froude number.  Many research studied the local scour through the contraction section, but little of them studied the effect of canal width contraction on the scour downstream this contraction section. 
